Activation of human monocytes by streptococcal rhamnose glucose polymers is mediated by CD14 antigen, and mannan binding protein inhibits TNF-alpha release.
The present work was initiated to define mechanisms that account for the binding on human monocytes of streptococcal cell wall polysaccharides formed by rhamnose glucose polymers (RGPs), and subsequent stimulatory activities. We show here that RGPs bind to and stimulate human monocytes to produce TNF-alpha in a dose-dependent manner. To detect cell surface RGPs binding proteins, intact monocytes were biotinylated before lysis with Nonidet P-40 and solubilized proteins were incubated with RGPs Affi-Prep beads. One major membrane protein of 55 kDa was specifically detected and identified as CD14 because it reacted with anti-CD14 mAbs. Furthermore, anti-CD14 mAbs were able to perform a dose-dependent inhibition of RGPs binding, and suppressed TNF-alpha release from RGPs-stimulated monocytes. Moreover, we demonstrated that RGPs also bind to CD11b; however, this binding is not implicated in synthesis of TNF-alpha. Interestingly, RGPs binding to monocytes was enhanced by human normal serum (HNS) whereas HNS inhibits the TNF-alpha-stimulating activity of RGPs. Western blotting analysis of HNS proteins purified on RGPs Affi-prep beads revealed three specific bands of 75, 55, and 32 kDa reactive with anti-C3 Abs, anti-CD14 mAbs (TUK4), and anti-human mannan binding protein (hMBP)-derived peptide IgG, respectively. These results suggest that C3, soluble CD14, and hMBP form complexes that are probably active in enhancing the binding of RGPs to monocytes. Additional studies have shown that hMBP that recognizes RGPs prevents, unlike the LPS binding protein, TNF-alpha release by inhibiting the binding of RGPs to CD14 Ag. By incubating cells with a constant amount of RGPs-hMBP complexes in the presence or absence of increasing concentrations of C1q, we also demonstrated that C1q receptor mediates the binding and probably the uptake of RGPs-hMBP complexes by human monocytes.